Abstract.-A biostratigraphic analysis of the Nelson Limestone, Neptune Range, Antarctica based on the distribution of trilobites in measured sections suggests that the age of the formation is probably late Floran to Undillan; the possibility of a Boomerangian age is considered less likely. The Nelsonia schesis and A mphoton oatesi zones are also defined. Paleobiogeographic analysis of trilobites in the Nelson Limestone using parsimony analysis of endemism (PAE) suggests that the Neptune Range and other parts of East Antarctica share the closest biogeographic area relationships with Australia rather than with northern Victoria Land or West Antarctica. This may have implications for the tectonic assembly of Antarctica. New specimens of previously described trilobite species from the Nelson Limestone include two new species, Peishania? neptunensis and Poriagraulos kaesleri. One species, Dorypyge sp. cf. D. australis, previously known only from the Bowers Terrane of northern Victoria Land, Antarctica, is recognized for the first time in the Neptune Range.
INTRODUCTION
The Cambrian biostratigraphy of Antarctica relies principally on trilobites and has been treated in a series of comprehensive studies by Palmer and Gatehouse (1972) ; Cooper, Begg, and Bradshaw (1990) ; Cooper, Jago, and Begg (1996) ; Cooper and Shergold (1991) ; Jago and Webers (1992) ; Wolfart (1994) ; Palmer and Rowell (1995) ; and Encarnacién, Rowell, and Grunow (1999) . Cambrian paleontological and biostratigraphic studies have focused primarily on the Ellsworth Mountains of West Antarctica, the Bowers Terrane of northern Victoria Land, the Central Transantarctic Mountains including the Queen Maud Mountains, and the Pensacola Mountains including the Nept me and Argentina Ranges (Fig. 1 ). Both the Ellsworths and the Bowers terrane were added to Antarctica proper after the end of the Cambrian (Borg and DePaolo, 1991, 1994;  Stump, 1995; Webers, Craddock, and Splettstoesser, 1992; (; runow, Hanson, and Wilson, 1996; Duebendorfer and Rees, 1998) .
Aspects of Middle Cambrian Antarctic biostratigraphy are based on faunas that come from boulders in moraines. For example, Palmer and Gatehouse's (1972) detailed study of Early and Middle Cambrian trilobites, which used colCopyright © 2004, The University of Kansas, Paleontological Institute lections made during the initial geological mapping of the region by Schmidt et al. (1965) , was based mainly on specimens from morainal boulders recovered in the Neptune and Argentina Ranges of the Pensacola Mountains. Some material was also collected in situ from the Neptune Range and also from localities in the Harold Byrd Mountains, but the localities in the Harold Byrds are now known to be Early Cambrian in age (Rowell et al., 1997) and thus will not be considered further.
The work of Palmer and Gatehouse (1972) , because of its level of detail and the number of new species figured therein, plays an important role in Middle Cambrian Antarctic biostratigraphy; therefore, additional information about the ranges of taxa listed by Palmer and Gatehouse (1972) that occur in the Nelson Limestone will help to constrain better the biostratigraphy. To this end, collections were made from the Nelson Limestone in the Neptune Range during expeditions led by M. N. Rees and A. J. Rowell in 1989 -1990 and A. J. Rowell in 1993 that were funded by NSF through the Office of Polar Programs; these collections can be placed in a precise geological and stratigraphic context described in detail by Evans, Rowell, and Rees (1995) . This paper describes and illustrates new trilobite material, including two new species of trilobites, 
STRATIGRAPHIC SETTING OF THE NELSON LIMESTONE
The Nelson Limestone is made up of four primary packages of strata deposited on a carbonate platform (Evans, Rowell, and Rees, 1995) . It overlies unconformably the Neoproterozoic and possibly Lower Cambrian Patuxent Formation. (The presence of Lower Cambrian strata has been debated by Rowell, Gonzales, and Evans, 1992; Stump, 1995; and Storey et al., 1996 .) The Nelson Limestone is in turn overlain by the volcaniclastic-rich Gambacorta Formation (Schmidt et al., 1965; Stump, 1995; Storey et al., 1996) .
The Nelson Limestone was deposited in relatively shallow water during what was locally a period of tectonic quiescence (Evans, Rowell, and Rees, 1995) . Evans, Rowell, and Rees (1995) recognized three transgressive-regressive sequences in the Nelson. The age of the formation, at least in most of the Neptune Range, is now treated as Middle Cambrian (Palmer and Gatehouse, 1972; Wood, Evans, and Zhuravlev, 1992; Evans, Rowell, and Rees, 1995; Stump, 1995; Storey et al., 1996) and until now as Boomerangian in particular (Evans, Rowell, and Rees, 1995) . Although Soloviev and Grikurov (1979) and Soloviev, Popov, and Samsonov (1984) argued that there were Upper Cambrian fossils in the Nelson Limestone from the southern part of the Neptune Range, this could not be verified based on the collected material examined herein. Evans, Rowell, and Rees (1995) collected trilobites from various localities in the Neptune Range ( Fig. 2 ) and provided three measured sections for the Nelson Limestone (Fig. 3) , all of which contain trilobites. These sections are, from shallowest-to deepest-water settings with localities listed by section in ascending order: Dover Ridge (localities DRF-1, DRF-2, and DRF-3); Nelson Peak (localities NPF-2, NPF-1, and NPF-3); and South Miller Valley Ridge (localities SMVR-89.1, SMVR-89.2, and E93-4). Additional trilobite material comes from an isolated section at Hannah Ridge (locality E93-2, E93-2 [45' ]) (Fig. 4) , whose basal part was covered and thus could not be integrated directly into the litho-and sequence stratigraphy of Evans, Rowell, and Rees (1995) ; it is inferred to represent possibly a setting outboard of SMVR; and also from a section in the nearby Webb Nunataks not measured because the rocks were poorly exposed (localities E93-9, E93-10, and E93-11 ) .
Penarosa trinodus, though considerably smaller than the type material. Differences in morphology, especially pertaining to the size of the nodes on the anterior part of the cephalon, appear to be ontogenetic. Palmer and Gatehouse (1972) 
characterized the
Schopfaspis granulosus faunule by the presence of Schopfaspis granulosus Palmer and Gatehouse, 1972;  Pagetides? antarcticus Palmer and Gatehouse, 1972 ; Liopeishania spannensis Palmer and Gatehouse, 1972;  Olenoides sp.; and genus and species undetermined 2. They added that rare mollusks were also present. Notably, S. granulosus resembles Palmer and Gatehouse's (1972) genus and species undetermined 1, which they inferred to be from the older (early Middle Cambrian) Xystridura multilinia faunule. Because Palmer and Gatehouse's (1972) genus and species undetermined 1 is based on only a few poorly preserved specimens, it is not synonymized with S. granulosus. Palmer and Gatehouse (1972) characterized the Solenopleura pruina faunule by the presence of Solenopleura pruina Palmer and Gatehouse, 1972 , and Suludella? davnii Palmer and Gatehouse, 1972 . They added that rare orthoid brachiopods are also present.
Finally, Palmer and Gatehouse (1972) characterized the Nelsonia schesis faun ttle by the presence of Nelsonia schesis Palmer and Gatehouse, 1972 , and Suludella? spinosa Palmer and Gatehouse, 1972 . Palmer and Gatehouse (1972 treated the Schopfaspis granulosus and Amphoton oatesi fattnules as being approxi- mately late Amgan and early Mayan using the Siberian stage names; they treated the Solenapleura pruina and Nelsonia schesis faunules as being approximately middle to late Mayan.
Treger and Weber (1985) also described material from the Nelson Limestone of the Neptune Range consisting of poorly preserved specimens including fragments of trilobites they assigned to Am/ho/on Lorenz, 1906 , and an undefined species. They noted that their stratigraphy did not appear to agree with the inferred order of the two faunules that had been described by Palmer and Gatehouse (1972) (the Amphoton oatesi and Nelsonia schesis fatmules).
Because of the fragmentary nature of this material and because they used only line drawings, it is difficult to determine the precise taxonomic affinities of the two trilobites they discussed. It is likely, however, that their Amphoton represents A. oatesi. This material is housed in the Mining Academy, Freiberg, Germany, and is currently being studied by Cooper and Shergold (personal communication, 2003) . Cooper and Shergold (1991) endorsed the use of aspects of Palmer and Gatehouse's (1972) Grikurov (1978, 1979) . They assigned these to their Fauna 2, which they treated as generally older though partially overlapping Fauna 3 in age. Cooper and Shergold (1991) (Cooper, jag°, and Begg, 1996) . Cooper, jag°, and Begg (1996) Cooper and Shergold (1991) (A. J. Rowell, personal communication, 2001 ), which inadvertently listed the species Nelsonia schesis Palmer and Gatehouse, 1972 , originally collected in situ from the Neptune Range, as also being present in strata from northern Victoria Land containing a Boomerangian agnostoid.
MIDDLE CAMBRIAN BIOSTRATIGRAPHY INCLUDING OTHER REGIONS IN ANTARCTICA
Encarnaci6n, Rowell, and Grunow (1999) Cooper and Shergold's (1991) Faunas 3 and 4 may be partly coeval. Encarnaci6n, Rowell, and Grunow (1999) concluded that the Taylor Formation was probably Undillan, though it could be upper Floran or less likely lower Boomerangian. Cooper, Begg, and Bradshaw, 1990; Cooper, Jago, and Begg, 1996; Cooper and Shergold, 1991; Jago and Webers, 1992; Evans, Rowell, and Rees, 1995; Encarnacién, Rowell, and Grunow, 1999) , and here correlations will be made with the Australian stage names using the general global-correlation scheme of Peng and Robison (2000) . This correlation scheme, although not based specifically on Antarctic sections, corresponds closely to schemes that do, e.g., Cooper and Shergold (1991) . The stratigraphic distribution of species in the Nelson Limestone ( Fig. 3-4 ) suggests some modification of Palmer and Gatehouse's (1972) biostratigraphy based on fatinules. For example, originally Palmer and Gatehouse (1972) Wolfart, 1994, and Ammagnostus laiwuensis (Lorenz, 1906) . This zone appears to lie in the highstand systems tract of Evans, Rowell, and Rees's (1995) upper sequence. Some of these taxa also allow broader biostratigraphic correlations across Antarctica, as described more fully below.
Although as described above, locality E93-2 from Hannah
Ridge is an isolated section where measurements of fossil occurrences relative to a datum are difficult, it possesses all the trilobite taxa found from the measured sections at Rowell, and Grunow, 1999) , and the stratigraphic thickness of these zones is presumed to be greatly telescoped there.
The co-occurrence of ?L. spannensis and S.? spinosa suggests that the Schopfaspis granulosus and N. schesis faunules of Palmer and Gatehouse (1972) are coeval. The eponymous representative of the Schopfaspis granulosus faunule was recovered from the Webb Nunataks (Table 1) but could not be placed into a precise stratigraphic context. Genus and species undetermined 1 (Palmer and Gatehouse, 1972, pl. 3,10-12) , which occurs in their early Middle Cambrian Xystridura multilinia fatmule, is very similar to Schopfaspis granulosus and could represent an ontogenetic stage of that species. They are treated herein as distinct taxa. If they are conspecific, however, it may imply overlap in the ages of Palmer and Gatehouse's (1972) X. multilinia and S. granulosus faunules. Schopfaspis granulosus co-occurs with Poriagraulos kaesleri, new species in the Webb Nunataks (Table 1) .
This information on the stratigraphic distribution of fossils in the Neptune Range also implies complexity with Cooper and Shergold's (1991) Cooper and Shergold (1991) assigned to their Fauna 2. Although this material is poorly preserved and figured, the species they identified as Peronopsis sp. cf. P. fallax (Linnarsson), P. sp. cf. P. quadrata (Tullberg), and P. scutalis (Salter) are likely referable to A. laiwuensis, though they might be referable to A. wangrunensis Peng and Robison, 2000, which is slightly younger than A.
laiwuensis.
The presence of A. oatesi and N. schesis in the Taylor Formation from the Queen Maud Mountains (Encarnaci6n, Rowell, and Grunow, 1999) suggests that the Taylor Formation and the Nelson Limestone are age equivalent. Palmer and Gatehouse (1972) reported that Chondranomocare Poletaeva in Chernysheva et al., 1956 is restricted to the Amga Stage of Siberia. Wolfart (1994) , Peng and Robison (2000) , and in part Cooper and Shergold (1991) Kobayashi, 1935 is known from the Changhian Stage of North China, which is Floran to early Mindyallan (Zhang and Jell, 1987 (Palmer and Gatehouse, 1972) , and material possibly referable to Peisha nia and correlation with similar material described by Jago and Webers (1992) Cooper and Shergold (1991) and the middle Undillanearly Boomerangian age proposed by Wolfart (1994 Cooper and Shergold (1991) , and this age determination is supported by additional information.
Cooper, Begg, and Bradshaw (1990) 
PALEOBIOGEOGRAPHY OF THE NELSON LIMESTONE
Introduction and materials and methods.-Paleobiogeographic information can contribute in an important way to reconstructing the sequence of tectonic events in Antarctica (Duebendorfer and Rees, 1998) , and trilobites have played an important role in studies of Cambrian paleogeography (e.g., Jell, 1974; Burrett and Richardson, 1980; Fortey and Cocks, 1992; Babcock, 1994; Lieberman, 1997 Lieberman, , 2003 . Cocks (1989) , Cooper and Shergold (1991) , Cooper, Begg, and Bradshaw (1990) , Cooper, Jag°, and Begg (1996) Jago and Webers (1992) , Wolfart (1994) , and Palmer and Rowell (1995) have all presented detailed syntheses of early Paleozoic Antarctic paleobiogeography. Five regions were treated in the biogeographic analysis: East Figure 6 . Strict consensus of four most parsimonious paleobiogeog-raphic trees of length four steps produced from PAF of Table 2 using the exhaustive search option of PAUP 4.08b (Swofford, 2001 ). The consistency index is 0.75, and the retention index is 0.80. The tree was rooted using a hypothetical ancestor as the outgrottp and displays the biogeo- Phylogenetic information is very valuable for reconstructing biogeographic patterns (e.g., Brooks and McLennan, 1991, 2002; Lieberman, 2000) , but unfortunately phylogenies are not available for the taxa considered herein. In the absence of phylogenetic information, a biogeographic technique that has proven particularly useful in the analysis of biogeographic patterns is parsimony analysis of endemism (PAE), developed by Rosen (1988) ; this technique has been applied successfully to the analysis of Cambrian and Neoproterozoic biogeographic patterns (e.g., Fortey and Cocks, 1992; Waggoner, 1999) . PAF aims to reconstruct a common history for geological regions using patterns of shared taxa (Rosen, 1988; Waggoner, 1999) . Because PAE does not incorporate phylogenetic information, it unfortunately cannot distinguish between biogeographic patterns governed by vicariance and biogeographic patterns governed by geodispersal (see discussion by Lieberman, 1997 Lieberman, , 2000 . The results can still, however, be used to determine something about overall degree of biogeographic relatedness.
The data matrix used in this analysis is given in Table 2 ; a hypothetical ancestor is used to polarize the data matrix, with all taxa treated as primitively absent from all regions.
The locus here was explicitly on paleobiogeography during the interval corresponding to the deposition of the eminens (Opik, 1982) from Australia (see discussions under appropriate generic headings). These are cases where the species of the genera are very similar and appear to comprise well-constrained monophyletic groups and likely sister taxa. The data matrix in Table 2 was subjected to a parsimony analysis using the exhaustive search option of PAUP 4.08b (Swofford, 2001) . The results from the analysis are expressed as a tree. The closer two regions are on the tree the more recently they and their component biotas shared a common history. Measures of support for various aspects of the tree were assessed using bootstrap and jackknife analyses and tree length frequency skewness distributions.
Results.-Four most parsimonious trees were recovered of length four steps. In the strict consensus of these trees Rowell. Gonzales, and Evans (1992), Rowell et al. (1995) , Borg and DePaolo (1994) , Encarnaci6n and Grunow (1996) , Duebendorfer and Rees (1998) , Grunow and Encarnaci6n (2000) , and Boger and Miller (2004) presented a variety of geological evidence that the Bowers Terrane, the Ellsworth-Whitmore Mountains area, the Queen Maud Terrane, and Australia were in close association during the time interval in question. Duebendorfer and Rees (1998) (Lorenz, 1906) Kaesler (1997) and Harrington eta!. in Moore (1959) . Classification follows Whittington et al. in Kaesler (1997) , Harrington et al. in Moore (1959) , Sundberg (1994) , and Jell and Adrain (2003 (Lorenz, 1906) Figure 7
Ammagnostus laiwuensis (Lorenz) oatesi. Although it is based on a limited number of specimens, it appears to be within the range of variation for specimens of A. oatesi collected from the Nelson Limestone in the Neptune Range and is therefore referred to that species.
The material of A. oatesi from the various localities seems to be overall fairly homogeneous though variation, often apparently preservational, occurs in the length of the occipital spine and the genal spine. One occasional and slight difference recognized between specimens from different localities involves the specimens from SMVR 89.1. ln these the lateral margins of the glabella are more strongly divergent, when proceeding from SO to the frontal lobe, relative to specimens from other localities. Specimens of A. oatesi from this locality are less abundant in collections than those from other localities and it could not be determined whether this inconsistent minor difference represents some sort of taphonomic artifact; it is treated as a subtle example of intraspecific variation. Several hypostomes are associated with abundant remains of A. oatesi, though none has been found in place.
These hypostomes seem to be approximately the right size and correct estimated geometry. They also conform in several respects with hypostomes of specimens of Amphoton figured by Zhang and Jell (1987) Wolfart, 1994, p. 41, pl. 1,2-4, fig. 8 Kootenia styrax Palmer and Gatehouse, 1972, p. 18, pl. 4,4-5;  Cooper and Shergold, 1991, p. 464; Wolfart, 1994, p. 10. Material examined.-KUMIP 311641-311663.
Occurrence.-Localities E93-2, E93-4, and SMVR 89.2 froiii the Nelson Limestone in the Neptune Range.
Discussion. -Wolfart (1994, p. 44, pl. 12,10a-c and fig.  9 ) illustrated a poorly preserved craniditim from his Eurodeois tessensohni faunule in northern Victoria Land, which he referred to as Kootenia? sp. indet. The material does indeed appear to represent a species of Kooten la based on Sundberg's (1994) criteria, but it is too poorly preserved to determine its affinities with K. styrax. Order PTYCHOPARIIDA Swinnerton, 1915 Suborder PTYCHOPARIINA Richter, 1933 Family SOLENOPLEURIDAE Angelin, 1854 SOLENOPLEURA Angelin, 1854 SOLENOPLEURA PRUINA Palmer and Gatehouse, 1972 Figure 13 Solenopleura pruina Palmer and Gatehouse, 1972, p. 26, pl. 5,19-22; Soloviev and Grikurov, 1979, p. 69, pl. 4,32-38;  Cooper and Shergold, 1991, p. 464; Wolfart, 1994, p. 83.
Material examined.-KUMIP 311752-311788.
Occumence.-Localities E93-2, E93-4, and SMVR 89.1 from the Nelson Limestone in the Neptune Range; and also from moraines on Mt. Spann in the Argentina Range (Palmer and Gatehouse, 1972; Solmiev and Grikurov, 1979) .
Discussion.-Solenopleura reillvenseWol fart, 1994 troll' the Eurodeois tessensohni fmnittle in northern Victoria I And appears to be closely related to S. pruina. Both share the arched preglabellar field, the conical glabcIla, the deeply impressed cephalic axial furrows, and the granulose prosopon. The pygidiutn of S. reillyense is of dubious affinity and as Wolfart (1994) discussed may not be referable to that species or even that genus. Differences between the two species include the anterior cephalic border, which is relatively longer (sag.) in S. pruina; the posterior cephalic border, which laterally arches more strongly posteriorly in S. pruina; and the fixigenae, which are relatively slightly narrower in S. pruina. Solenopleura as defined currently likely represents a para-or even polyphyletic genus, as Cooper, Jago, and Begg (1996, p. 378) intimated. Thus, the relationships of S. pruina to such taxa as Sohopleura drakensis Jago and Webers, 1992 , and Reillopleura braddocki Cooper, Jago, and Begg, 1996 , cannot be determined. It is not inconceivable that S. pruina and S. reillyense might instead be referable to Sohopleura Webers, 1992, to Reillopleura Cooper, Jago, and Begg, 1996 , or even to some other genus but until a detailed phylogenetic analysis of this family can be performed this cannot be determined with any degree of precision. At this time, therefore, the species is retained within Solenopleura.
Solenopleura pruina and thus S. reillyense are also similar to Begg's (1996) Solenopleuridae gen. et sp. indet. (1996, p. 378, fig. 6L -M) from the Spurs Formation, northern Victoria Land, and these taxa may all be closely related and perhaps form a clade of sister species. Cooper, Jago, and Begg's (1996) species differs in having a slightly more prominent eye ridge, a slightly more granulose prosopon, a more prominent node on LO, and a slightly less conical glabella.
Family NEPEIDAE Whitehouse, 1939 Genus PENAROSA ôpik, 1970
PENAROSA TRINODUS (Palmer and Gatehouse, 1972) Figure 14.1
Trinepea trinodus Palmer and Gatehouse, 1972, p. 25, pl. 4,1-2; Wolfart, 1994, p. 10 .
Trinepea trinoda Palmer and Gatehouse; Cooper and Shergold, 1991, p. 464 .
Penarosa trinodus (Palmer and Gatehouse) ; Jell, 1977, p. 119. Genus and species undetermined 4 Palmer and Gatehouse, 1972, p. 32, pl. 4,3. Material examined.-KUMIP 311559-311561.
Occurrence.-Localities E93-2 and E93-2 (45') from the Nelson Limestone in the Neptune Range.
Discussion. -Jell (1977) discussed why Trinepea trinodus is instead referable to Penarosa, with Trinepea a junior subjective synonym of Penarosa (see also Jell and Adrain, 2003) , and Jell's (1977) taxonomy is followed herein. Palmer and Gatehouse (1972) treated their genus and species undetermined 4 as being potentially distinct from P. trinodus because it has only a single median node on the cranidial brim and because the cephalic border is more downsloping, although they did suggest that it might represent an earlier ontogenetic stage of that species. Jell (1977) described that these characters, especially the geometry and number of nodes, can vary within and among nepeid taxa due to preservational circumstances, and it appears likely that this is the case here. Therefore, genus and species undetermined 4 likely represents a juvenile of P. trinodus.
Family ANOMOCARIDAE Poulsen, 1927
Genus CHONDRANOMOCARE Poletaeva in Chernysheva et al., 1956 CHONDRANOMOCARE AUSTRALIS Palmer and Gatehouse, 1972 Figure 14.2-14.3, 15 Chondranomocare australis Palmer and Gatehouse, 1972, p. 21, pl. 3,18-24; Cooper and Shergold, 1991, p. 464; Wolfart, 1994, p. 10. Material examined.-KUMIP 311566-311590. Occurrence-Locali ties E93-2, E93-4, and SMVR 89.1 from the Nelson Limestone in the Neptune Range.
Discussion. -Wolfart (1994) figured a species from northern Victoria Land in his Eurodeois tessensohni faunule that he treated as a related genus within the Anomocaridae, Sudanomocarina Jell in Jell and Robison, 1978. Jell and Adrain (2003) , however, subsequently referred this genus to the Proasaphiscidae, and these two genera now appear to be not particularly closely related. Liopeishan ta spannensis Palmer and Gatehouse, 1972, p. 22, pl. 4,9-10,14-22;  Cooper and Shergold, 1991, p. 464; Wolfart, 1994, p. 99 .
Material examined.-KUMIP 311562-311565.
Oceurrenee.-Localities DRF-2 and DRF-3 from the Nelson Limestone in the Neptune Range; and boulders from a moraine on Mt. Spann, Argentina Range (Palmer and Gatehouse, 1972) .
Diseussion.-This material is very poorly preserved, but for those characters that can be determined it does seem to match L. .spannensis, in particular, the flat, distinct, shelflike anterior cephalic border, the short (sag.) preglabellar field, the relatively broad (tr.) glabella, the roughly transverse glabellar furrows, the shape of the pygidium and pygidial axis, the nature of the pygidial border, and the possession of approximately seven pygidial axial rings. Due to the nature of the material and its preservation, it is assigned only questionably to L. spannemis. Originally Palmer and Gatehouse (1972) referred this genus to the Asaphiscidae, but subsequently Zhang and jell (1987) treated the closely related Peishania as part of the Anomocarellidae, and Jell and Adrain (2003) assigned Liopeishania to that same family. Wolfart (1994, p. 99, pl. 19,1a-e) Wolfart (1994) suggested that this species may in fact belong to Peishania Resser and Endo in Kobayashi, 1935 Diagnosis.-Anterior cephalic border moderately short (sag., exsag.), developed as sloping, flat to faintly convex field; preglabellar field long (sag.); cephalic axial furrows moderately incised; glabellar furrows faintly incised; glabella moderately arched (tr., sag.); fixigenae very broad (tr.); pygidial axis with eight or nine rings; anterior margins of pygidial rings sinuous; pygidial pleural and interpleural furrows faintly incised; pygidial border weakly developed, scooped out and flattened. anterior margins of pygidial rings sinuous; pygidial axial terminus gently rounded posteriorly. Pygidial pleural and interpleural furrows faintly incised. Pygidial border weakly developed, scooped out and flattened.
Types.-Holotype KUMIP 218051 (Fig. 17.1) , partial cephalon and paratype KUMIP 218053, partial pygidium ( Fig. 17.2) , both from locality NPF-2, Nelson Limestone, Neptune Range, Antarctica.
Etymology.-Named for the Neptune Range in Antarctica.
Other material examined.-KUMIP 218052, 311593-311595, and 311598.
Occurrence.-Localities NPF-1 and NPF-2 from the Nelson Limestone in the Neptune Range.
Discussion. -Zhang and Jell (1987) provided a detailed discussion of this genus and commented on characters it shares with Liopeishania. Wolfart (1994) also considered characters shared by Peishania and 1.iopeishania. This new species has the following characters in common with Peishania: the anterior border is relatively short (sag., exsag.); the anterior margins of the frontal lobe are relatively transverse in dorsal view; the glabellar furrows are indistinct; the glabella arches relatively strongly dorsally medially; anterior of the eye the facial sutures tend to arch only weakly laterally; the fixigenae are relatively strongly arched dorsally and are relatively broad (tr.); the margins of the pygidial axis converge gently posteriorly; the anterior margins of the pygidial rings are sinuous and proceeding from left to right arch first anteriorly, then posteriorly, then anteriorly, then posteriorly, and finally anteriorly; the pygidial axial terminus is gently rounded posteriorly; the pygidial pleural and interpleural furrows are faintly incised; the pygidial border is scooped out and flattened; and the prosopon is covered with fine granules. On the basis of these characters it is likely that this new species belongs to Peishania. There are some characters present in P.? neptunensis, however, that do not occur in other species of Peishania. For example, in P.? neptunerisis: the preglabellar field is relatively longer (sag.); the anterior border is more sloping and less developed as a flattened shelf; the glabella is narrower (tr.); and the pygidial border is shorter (sag., exsag.).
At this time and in the absence of complete character information, phylogenetic information, and information about primitive versus derived character states in the Anomocarellidae, this material is questionably referred to Peishania. Jago and Webers (1992, p. 112, pl. 3,16-18 and pl. 4,1-2) figured and discussed some pygidia from a Boomerangian boulder in the Ellsworths that they referred to as Asaphiscidae gen. et sp. indet. It may represent a species of Peishania and instead be referable to the Anomocarellidae (based on Jell and Adrain's 2003 classification) . Peishania? neptunensis from the Nelson Limestone and Jago and Weber's (1992) verge gently posteriorly; there are approximately eight pygidial axial rings (though the exact number is difficult to determine in Jago and Weber's 1992 specimens because of the indistinctness of the axial ring furrows); the pygidial axial terminus is gently rounded posteriorly; the pygidial pleural and interpleural furrows are faintly incised; and the pygidial border is scooped out and flattened. There are, however, some differences between these two Antarctic taxa. In particular, in Jago and Weber's (1992) material the pygidial axial furrows and axial ring furrows are more indistinct, and the pygidial axial border is more strongly flattened, but there are species of Peishania that Zhang and Jell (1987) figured that possess these characters. Again, at this time and because of the limited nature of the material. Jago and Weber's (1992) Suludella? spinosa Palmer and Gatehouse, 1972, p. 24, pl. 6,16-18,20-23;  Cooper and Shergold, 1991, p. 464; Wolfart, 1994, p. 10 .
Material examined.-KU M I P 218045, 218047-218049, and
311630.
Occurrence.-Localities NPF-2 and DRF-2 from the Nelson Limestone in the Neptune Range; and a boulder from a moraine on Mt. Spann, Argentina Range (Palmer and Gatehouse, 1972 Schopfaspis granulosus Palmer and Gatehouse, 1972, p. 24, pl. 6,16-18,20-23; Wolfart, 1994, p. 8. Palmer and Gatehouse; Cooper and Shergold, 1991, p. 464.
Schopfaspis granulosa
?Genus and species undetermined 1 Palmer and Gatehouse, 1972, p.31, pl. 3,10-12; Wolfart, 1994, p. Zhang, 1963 was discussed by Zhang and Jell (1987) and P. nanum (Zhang and Jell, 1987, p. 116, pl. 47,15, pl. 48,5) from the Hsuchuang Formation of North China is closely similar to P. kaesleri (P. A. Jell, personal communication, 2004) . In particular, they share: the long anterior cranidial border (sag., exsag.); the broad (tr.) fixigenae; the weakly incised cephalic axial and glabellar furrows; the facial sutures immediately anterior of the eye lobe being roughly parallel and forming a 0 to 20 degree angle relative to a sagittal line; the gently convex preglabellar field with the length (sag.) roughly equal to the length (sag.) of LO; the long (sag.) LO, bearing a median node and arching strongly posteriorly; and the proposon consisting of fine granules. They do differ in the condition of a few characters, including: the craniclial anterior border is relatively longer (sag.) in P. kaesleri; the cranidial posterior border furrow is more deeply incised in P. kaesleri; and the fine granules are more prominently developed on the cranidial anterior border of P. nanum. Nehonia schesis Palmer and Gatehouse, 1972, p. 28, pl. 6,3-4,6-14; Cooper and Shergold, 1991, p. 464; Wolfart, 1994, p. 10; Evans, Rowell, and Rees, 1995, p. 32; Jell and Adrain, 2003, p. 410 .
PORIAGRAULOS KAESLERI new species
Nelsonia sp. cf. Nelsonia schesis Palmer and Gatehouse; Encarnaci6n, Rowell, and Grunow, 1999, p. 498, fig. 3a .
Material examined-KU MIP 218050, 218054-218056, 311500-311558, and several unnumbered specimens in the KUM I P.
Occurrence.-Localities NPF-1, NPF-2, NPF-3, and DRF-1 from the Nelson Limestone in the Neptune Range; a boulder from a moraine on Mt. Spann, Argentina Range (Palmer and Gatehouse, 1972) ; and the Taylor Formation, from a 3 m thick carbonate horizon in the upper part of the succession at Taylor Nunatak, Shackleton Glacier area, Queen Maud Mountains, Transantarctic Mountains (see Encarnaci6n, Rowell, and Grunow, 1999) .
Discussion. -Encarnaci6n, Rowell, and Grunow's (1999) figured material from the Queen Maud Mountains, which they referred to as N. sp. cf. N. schesis, although based on a limited number of specimens, appears to be within the range of variation for specimens of N. schesis collected from the Nelson Limestone in the Neptune Range and is therefore referred to that species.
Due to a typographical error by Cooper and Shergold (1991) , N. schesis was listed as also being present in the Spurs Formation of northern Victoria Land; subsequently, Evans, Rowell, and Rees (1995) , using that information from Cooper and Shergold (1991) , also treated the species as present in northern Victoria Land; however, Encarnaci6n. Rowell, and Grunow (1999) corrected the error.
